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Pabouas mporpamma mo yuyebHOMy npeamery «AnreOpa» 7-9 kimacchl COOTBETCTBYET
(benepaibHbIM 00pa30BaTENbHBIM CTAaHAPTAM OCHOBHOI'O OOIIero o0pa3oBaHus U pazpaboTaHa
Ha OCHOBE aBTOpckoil mporpammbl A.I'. Mep3smsaka, B.b. Ilononckux, M.C. Sxup u np.
Marematuka: nporpammsl: 5-11 kimaccel M: Benrana-I'pad, 2015

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YUYEBHOI'O IPEAMETA AJITEBPA

N3yuenue anreOpsl CcocoOCTBYeT (QOPMHUPOBAHUIO y  y4YalIUXCA  JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX PE3yJIbTaTOB OOYYEeHHs, COOTBETCTBYIOIIUX TPEOOBaHUSAM
denepalibHOTO  TOCYAapCTBEHHOTO0  00pa30BaTENIbHOTO  CTaHJapTa OCHOBHOTO  OOIIEro
oOpa3oBaHus.
JINYHOCTHBIE pPe3yJIbTaThI:
1) BocnuTaHME POCCUICKON TpakIaHCKOW HUACHTUYHOCTH: MAaTPUOTU3MA, YBAXKEHHS K
OtedecTBY, OCO3HAHUS BKJIA/1a OTEYECTBEHHBIX YUEHBIX B pPa3BUTUE MUPOBOW HAYKU;
2) OTBETCTBEHHOE OTHOILIEHUE K YYEHHUIO, TOTOBHOCTh M CHOCOOHOCTh OOy4aroluxcs K
CaMOpa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBALIMU K OOYYEHHUIO U TO3HAHUIO;
3) OCO3HaHHBII BBIOOp M MOCTPOEHUE AalIbHENIIEH HHAUBUAYATbHON TPAEKTOPUH 00pa30BaHus
Ha 0a3e OPUEHTHPOBKU B MHUpe Ipodeccuil U npopecCHOHANbHBIX MPEANOYTEHUN C Y4ETOM
YCTOMYMBBIX MTO3HABATEJIbHBIX UHTEPECOB, a TAKXKE HA OCHOBE (POPMHPOBAHUS YBAXKUTEIHLHOTO
OTHOLIEHUS K TPYly, Pa3BUTHE OIBITA YYACTHUS B COLUAIBHO 3HAYMMOM TPY/JIE;
4) ymMmeHue KOHTPOJIUPOBATh MPOLECC U PE3YyIbTaT yUEOHON U MAaTEMaTHYECKOU I€ATEIbHOCTH;
5) KPUTHUYHOCTb MBIIUICHHUS, WHULMATHBA, HAXOIYUBOCTh, AKTUBHOCTh NPH PELICHUU
MaTeMaTUYECKHX 3a7ad.
MeTtanpeameTHble pe3yJibTAThI:
1) ymeHue caMOCTOATENIbHO OMPEACIISITh eI CBOET0 OOy4YEeHUs, CTAaBUTh U (POPMYIUPOBATH
Uisl ce0si HOBBIE 3a/auyd B y4yeOe, pa3BUBaTh MOTHBBI U MHTEPECHl CBOEH MO3HABATEIbHOU
NEeSATENBHOCTH;
2) yMEHHME COOTHOCUTb CBOM JEWCTBUS C IUIAHMPYEMBIMH PE3YJIBTATAMM, OCYLIECTBISATH
KOHTpPOJIb CBOEH JESITETbHOCTH B IPOLIECCE NOCTHKEHHUS pe3yJibTaTa, ONpPEeAessiTh CIIOCOOBI
JIEHCTBUIN B paMKax MPEAJIOKEHHBIX YCIOBUHN U TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JAECHUCTBHUS B COOTBETCTBUU C U3MEHSIOIIEHCS CUTyallUEH;
3) yMEHHE OmpenensaTh TIOHATHSA, CO3/1aBaTh OOOOIIEHUS, YCTaHABIMBATH AaHAJIOTHH,
KJIaCCU(PUIIUPOBATH, CAMOCTOATEIBHO BbIOWPATh OCHOBAHUS M KPUTEPUH IS KilacCU(UKALIUN;
4) yMeHue yCTaHaBIMBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE
paccykJieHue, YMO3aKiIlo4YeHue (MHAYKTUBHOE, ACAYKTHMBHOE W IO AHAJIOTMM) W JelaTh
BBIBO/IbI;
5) pa3BuTHE  KOMIIETEHTHOCTM B  OOJacTM  MCHOJb30BaHUS  WH(OPMAIIMOHHO-
KOMMYHUKAI[MOHHBIX TE€XHOJIOTUH;
6) mnepBOHAYaJIbHBIE TMPEJACTABICHUS 00 HIAEIX M O MeToJaX MaTeMaTHKH Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHHUKE, O CPEACTBE MOJIECIMPOBAHUS SIBJIEHUI U IPOLIECCOB;
7) yMeHHe BHIETh MaTEMaTHUECKYIO 3a/ayy B KOHTEKCTE MpOOJEeMHON CUTyallud B JIPYIHX
JUCLUIUIMHAX, B OKPY’KAOIIEH KU3HHU;
8) yMeHHe HaxOJUTh B PA3IMYHBIX MCTOYHHKAX MH(POPMAIUIO, HEOOXOAUMYIO JJISl pELIeHHS
MaTeMaTHYECKUX MpoOJieM, U MPEACTABIATh €€ B MOHATHON (opMme, MPUHUMATh pPELICHHE B
YCJIOBUSIX HETIOTHOW MJIM U30BITOYHOM, TOUHON WIIM BEPOSATHOCTHOW MH(POPMAIINU;



9) ymeHue MOHUMATh W HMCIIOJIB30BAaTh MAaTEMAaTUYECKHE CPEICTBAa HArIsaHOCTU (Tpadukw,
Ta0IUIIbI, CXEMBI U Ap.) JAJI WUTFOCTPALIMKU, UHTEPIIPETAIIMN, ApTYMEHTAIINH;
10) yMeHue BBIIBUTaTh THUIOTE3bl MPU PEIICHWU 3aJa4d IMOHUMATh HEOOXOJIMMOCTh HX
IPOBEPKH;
11) moHMMaHuWe CYIIHOCTH QJITOPUTMHUYECKUX MPEANUCAHUA W YMEHHE JEHCTBOBaTh B
COOTBETCTBUH C MPEUIOKEHHBIM AJITOPUTMOM.
IIpeaMeTHbIE pe3yibTaThI:
1) oco3Hanue 3HaYEHUSI MAaTEMaTUKH JIJIs1 IOBCETHEBHOM KU3HU YEIIOBEKA;
2) mpeAcCTaBICHUS O MaTeMaTUYECKOW HayKe Kak cdepe MareMaTHuecKOW ACSTEIBbHOCTH, 00
ATarax ee pa3BUTHs, O €€ 3HAUMMOCTH JJI PA3BUTHUSI [IUBUIIN3AIUY;
3) pa3BuTHE yMEHH paboTaTh C MATEMATHYECKUM TEKCTOM (aHalM3UpPOBaTh, W3BIIEKATh
HE0OX0oaMMyI0 WH(OpPMAIHIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOW MBICIH C NPUMEHEHHUEM
MaTeMaTUYECKOM TEPMUHOJOTUM U CHUMBOJIMKH, MPOBOJMUTH KIACCU(PUKAIIUU, JIOTUYECKUE
00OCHOBAHHS;
4) Brajienust 6a30BbIM MOHATUITHBIM aIIapaToOM MO0 OCHOBHBIM pa3jiesiaM COJIepKaHUS;
5) mpakTUYECKH 3HAYMMbIE MAaTEeMaTHUYECKUE YMEHUS U HaBBIKHM, UX MMPUMEHEHHUE K PEIICHUIO
MaTeMaTUYeCKUX U HEMAaTEeMaTUYECKUX 3a]1ad, MPEoJaralonme yMEeHUs:
® BEHITIOJIHATH BRIUUCIICHUS C HATYPaTbHBIMU YHACIaMu; [
e pelllaTh YpaBHEHUS, HEPABEHCTBA, CUCTEMbl YPAaBHEHUI 1 HEPABEHCTB,;
® pellaTh TEKCTOBBIC 3aJaud apU(PMETUYECKUM CIIOCOOOM, C TOMOIIBIO COCTAaBICHUS U
penieHus] ypaBHEHHU U HEPABEHCTB;
® LCIOJb30BaTh aNreOpandecKuid sI3bIK JIJIsl OMHMCAHUS MPEAMETOB OKPYKAIOUIEro MUpa U
CO3/IaHUSI COOTBETCTBYIOIINX MATEMATUYECKUX MOJIEIIEH;
® TMPOBOJUTH NPAKTUUECKUE PACUEThl: BBIYUCICHUS C TMPOIEHTAMH, BBIYUCIICHUS
CTATUCTUYECCKUX XapaKTEPUCTHUK, BBITTOJIHCHUE MTPUOIMKEHHBIX BHIYUCIICHHM;
® BBHITIOJHATH TOXKIECTBEHHBIE MMPEOOPA30BAHUS PAIIMOHAIILHBIX BRIPKECHHH; [ |
® uccneaoBaTh GYHKIMU U CTPOUTH UX rpaduKu;
® YHUTATh W UCIOJIH30BaTh MH(OpMAIMIO, MPEACTABICHHYIO B BHJI€ TAOJIUIIbI, TUATPAMMBI
(cTonbuaToi Wik KpyroBom);
e pelath NpocTeiie KOMOMHATOPHBIC 3a/1a4UH.
Ilnanupyemble pe3yJbTaThl 00yueHud ajaredpe B 7-9 kiaccax
Anzebpauueckue eviparxcenus
BbinycKHMK HAYYHTCH:
® ONEPUPOBATH MOHSATUSIMU «TOXKIECTBO», «TOXKIIECTBEHHBIC IMPEOoOpa30BaHUs), PEIIaTh
3a/1auu, coJiepkaiire OyKBeHHbIE JaHHbIe, padoTaTh ¢ GopMyIamu;
® OIEPHUPOBATH MMOHATHEM KBAJAPATHOTO KOPHS, MPUMEHSTH €T0 B BEIYUCIICHUSX;
® BBIMNOJHITh MPEeOOpa30BaHUS  BBIPAKCHUM, COACPXKAIIMX CTENEHH C  LEJIbIMU
MOKa3aTeJISIMU M KBaJpaTHbIC KOPHHU;
e [IBBIMOJHATH TOXICCTBEHHBIC MPe0oOpa30BaHUs PAllMOHAIBHBIX BBIPAKCHHN HA OCHOBE
MpaBWJI ICUCTBUI HAJl MHOTOUYJICHAMH U aJireOpandecKUMu IpoOsSMH;
® BBIMNOJIHAITH PA3JI0KEHUE MHOTOUYJICHOB Ha MHOYKUTEJIH.
BbInyCKHHK MOJYYUT BO3MOKHOCTD:
® BBINIOJIHUTH MHOTOIIArOBBIE MPEOOpPa30BaHUS PAIMOHANBHBIX BBIPAKCHUH, MPUMEHSS
IITUPOKHI BBIOOP CITOCOOOB U MTPUEMOB;



MIPUMEHATh TOXJAECTBEHHBbIE NPEOOpa3oBaHUs JUIsl PELICHHs 33Ja4 M3 Pas3IMYHBIX
pa3zenoB Kypca.

Ypaenuenua
BbINyCKHUK HAYYHUTCH:

pelarb OCHOBHBIE BU/bI PAllMOHAIBHBIX YPAaBHEHUN C OJHOM IEPEMEHHOM, CUCTEMBI
JBYX YPAaBHEHUU C IBYMs IEPEMEHHBIMHY;

IIOHMMATh YPAaBHEHUE KAK BAXKHEWIIYIO MATEMAaTHYECKYH0 MOJENb ISl ONHUCAHUA M
U3yYEHUs pa3HOOOpa3HBbIX peaJbHBIX CUTyallud, pelmaTb TEKCTOBBIE —3aJadyd
anreOpandeckuM METOOM;

OPUMEHATh TpapuuecKre IpeICTaBICHUs AJIs UCCIEA0BaHUs YPaBHEHUM, UCCIIEA0BAaHUS
Y PELICHUS CUCTEM YPAaBHEHUHU C IBYMs IEPEMEHHBIMH.

Bbll'[yCKHI/IK MOJIYYUT BO3MOKHOCTD.

OBJIAJIETh CIIEHUATILHBIMU MPUEMaMH PEILIEHUS] YPABHEHUN U CUCTEM YPaBHEHU;
YBEPEHHO MPUMEHATH almapaT YpPaBHEHHWU [JIsl pelIeHus pPa3HOOOpa3HbIX 3ajad U3
MaTEMAaTUKH, CMEKHBIX IIPEMETOB, IPAKTUKU;

OPUMEHATh TpaduyecKue MPEJCTABICHUS JJI1 HUCCIECIOBaHUS YPAaBHEHHUH, CHCTEM
YpaBHEHUH, coJIepKaIUX OyYKBEHHBIE KO3(PPUIIUEHTHI.

Hepaeencmea
BbInyCKHMK HAYYHTCS:

IMIOHUMAaTb TCPMHHOJIOTHUIO W CHMBOJIMKY, CBA3aHHYIO C OTHOIICHUCM HCPABCHCTBA,
CBOMCTBA YMCIIOBBIX HCPAaBCHCTB,

peuiaTtb JIMHCHHBIC HCPABCHCTBA C O,Z[HOﬁ HepeMGHHOﬁ H HUX CHCTCMBbI; pCHIATb
KBaApPaTHBIC HCPABCHCTB C OHOpOﬁ Ha rpa(bﬂqecmde MMpCaACTaBJICHUA,

IMPUMCHATSD allllapaT HCPABCHCTB JJIA pCIHICHUSA 3a1a4 U3 PA3JIMYHBIX pa3ACIOB KypcCa.

BbInyCKHMK MOJYYHT BO3MOKHOCTD:

OCBOWTH Pa3HOOOpa3HbIC MPHUEMBI JOKA3aTeIhCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSTH
amnmapaT HEpaBEHCTB JUIsl PEIIEHUs Pa3HOOOpa3HBIX MaTEMaTHYECKUX 3ajlay, 3aj1ad u3
CMEXHBIX MIPEIMETOB U MPAKTUKH;

[JmpuMeHsITH  Tpaduueckwe TpPENCTaBICHUS JJII  WCCICAOBAHWS  HEPaBEHCTB,
coziepKalmx OyKBEHHbIE KO (UIIUECHTHI.

Yucnoewvie mnodcecmea
BbInyCKHMK HAY4YHTCH:

Ll TOHUMATH TCPMHUHOJIOTUKO W CHUMBOJIMKY, CBA3dHHBIC C IIOHATHUCM MHOXCCTBA,
BBIITIOJIHATD OII€CPAl HaJl MHOKCCTBAMMU,
HCII0JBb30BAaTh HAYAJIBHBIC IIPCACTABIICHUA O MHOXKCCTBC I[eﬁCTBHTeHBHBIX YHUCCII.

BbInyCKHMK IOJIyYUT BO3MOKHOCTb:

pa3BUBATh MPEACTABICHUE O MHOXKECTBAX;

pa3BUBaTh MPEACTABICHUE O YMCIIC W YUCJIOBBIX CHCTEMax OT HATypaJbHBIX YHUCE JI0
JNEeUCTBUTEIBHBIX; O POJIM BRIUUCIICHUH B IPAKTHUKE;

[Jpa3BUTh W YriayOWTh 3HAHUS O JECATHUYHOW 3alUCH JICHCTBUTENIbHBIX YHCEI
(mepuoIMYecKre U HETIEPUOINYSCKUE APOOH)

Dynukyuu
BbINyCKHUK HAYYUTCH:

[JmMOHMMAaTh ¥  WCHOJIb30BaTh  (QYHKIHUOHAIBHBIC TOHATHUS, SI3bIK  (TCPMUHBI,
CUMBOJINYECKHE 0003HAUCHUS);



CTPOUTH TpadUKH FIEMEHTAPHBIX (DYHKIIMI, UCCIENOBATh CBOMCTBA YHUCIOBBIX (DYHKITUH
Ha OCHOBE M3y4YEHUS MOBEJCHUS UX TPa(UKOB;

NOHMMAaTh (YHKIHMIO KAaK BaXKHECHUIIYI0 MAaTeMAaTHUYCCKYIO MOJEIb JUIS ONHMCAHHS
MIPOIIECCOB M SIBIICHUM OKPYXKAIOMIEr0 MHUPA, MPUMEHSTh (HYHKIIMOHATBHBIA S3BIK IS
OTIMICAHUS M MCCIICIOBAHUS 3aBUCUMOCTEN MEX Ty (HU3NICCKUMHU BETUINHAMU;

MOHUMAaTh W HCIIOJIB30BATh SI3BIK TOCIEIOBATEIBHOCTEH (TEPMHUHBI, CHMBOJIUYCCKUE
0003HAYECHNSA);

OPUMCHATHL  (OPMYJIBI, CBSI3aHHBIE C  apU(PMETHYECKOM M IeOMETPHYCCKOU
IIPOrPECCHAMU, U anmapar, ChOpMHUPOBAHHBIN MMPU M3YUYCHHUH APYTHX Pa3elioB Kypca, K
PEIICHUIO 33J1a4, B TOM YHUCJIC ¢ KOHTEKCTOM M3 PealIbHOM JKU3HHU.

Bbll'[yCKHI/IK MOJIYYUT BO3MOKHOCTD:

MPOBOANTH HCCIIEAOBAHMUS, CBSI3aHHBIC C U3YYCHHEM CBOMCTB (DYHKIIHH, B TOM YHCIE C
MCIIOJIb30BaHUEM KOMITBIOTEPA;

Ha OCHOBE I'papMKOB M3YUEHHBIX (DYHKIIMI CTPOUTH 00Jiee CIOKHbIE TPaPUKU (KYyCOUHO-
3aJJaHHbIE, C BBIKOJIOTHIMH TOUYKAMHU UT.I1.);

UCIOJb30BaTh (YHKIMOHAJIBHBIE MPEACTABICHUS U CBOMCTBA (PYHKIMHM pELICHUS
MaTEeMaTUYECKUX 3a7jad U3 pa3IMYHbIX Pa3lesioB Kypca;

pemiath KOMOMHUPOBAHHBIE 33Jayd C NPUMEHEHHEM (OpPMYJ N-ro 4WieHa U CyMMBI
MEPBBIX

N - 4YIEHOB apU(PMETUYECKON M TE€OMETPUYECKON MPOrpeccuil, MPUMEHSS MPU ITOM
anmnapar ypaBHEHUI U HEPABEHCTB;

[JmoHMMaTh apu(METUUYECKYl0 W TEeOMETPHYECKYI0 MpOrpeccud KakK (QYHKIUHU
HaTypaJIbHOTO apryMEHTa;

CBs3bIBaTh apU(PMETUYECKYIO MPOTPECCUIO C JIMHEUHBIM POCTOM, T€OMETPUUYECKYIO - C
AKCIIOHEHIIUATBHBIM POCTOM.

Dnemenmovl NPUKIAOHOT MAMEMAMUKU
BbINyCKHMK HAYYHTCS:

VCTIOJIb30BaTh B XOJE PELICHUS 3aJa4 3JIEMEHTApHbIC IPEACTaBICHUS, CBS3aHHBIEC C
MPUOIM)KCHHBIMU 3HAYCHUSIMH BEITUYMH;

UCIIOJIb30BaTh IIPOCTEHIIIME CIIOCOOBI TMPEACTABICHUS M aHajdu3a CTaTUCTUYECKHUX
JIAaHHBIX;

HaXOJUTh OTHOCUTEJIbHYIO YaCTOTY U BEPOSITHOCTh CIIy4YaHOT'O COOBITHS;

[JpeiiaTh KOMOMHATOPHBIE 3a/]a4l HA HAXOXKJACHUE YUciaa OObEKTOB I KOMOUHAIIMA.

BbInyCKHMK MOJIyYUT BO3MOKHOCTb:

MOHSTh, YTO YKCIIOBBIC TAHHBIE, KOTOPHIE UCTIONB3YIOTCS JIJIST XapaKTEPUCTHUKUA 0OHEKTOB
OKPY’KAIOIIEro MUpa, SBISIOTCS MPEUMYIIECTBEHHO MPUOIUKEHHBIMHU, YTO IO 3aIUCH
NPUOIMKEHHBIX 3HAUYCHUH, coJepKaluxcs B MH(POPMAIMOHHBIX HMCTOYHHUKAX, MOXHO
CYJIUTh O MOTPEITHOCTH MPUOIMKECHHUS;

MOHSATh, YTO TOTPEIIHOCTb pe3yjbTaTa BBIYUCICHUN JOJKHA OBITH COU3MEPUMA C
MOTPEMIHOCTHIO0 UCXOIHBIX JTAHHBIX;

MPUOOPECTH TEPBOHAYAIBHBIA OMBIT OpraHU3aMK cOOpa JTAHHBIX TPHU MPOBEICHUU
omnpoca OOIIEeCTBEHHOIO MHEHHUsI, OCYIIECTBIISATh UX aHalUu3, MPEACTABIATh PE3YIbTaThl
ompoca B BUJE TAOIUIIbI, TUArPAMMBbI;



® TIPUOOPECTH OMBIT MPOBEICHUS CIyYaWHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C MOMOIIBIO
KOMIIBIOTEPHOI'O MOJEIUPOBAHUs, UHTEPIPETALUU UX PE3YJILTATOB,;
® HAyYUThCS HEKOTOPHIM CIELMAIBLHBIM IIPUEMaM pPELICHNs KOMOMHATOPHBIX 3a]1a4.

COAEPXKXAHUE YYEBHOI'O ITPE/IMETA

Conepxanne Kypca aireOpbl B 7-9 Kjaccax MPEACTaBICHO B BHJE CICAYIOIIUX Pa3/eiioB:
«Auaredopa», «UucjioBble MHOKECTBa», «DyHKIUN», «IJIeMEHThl NPHUKJIATHOMN
MaTeMaTHKN», «AJredpa B MCTOPUIECKOM PA3BUTHI.

Conepxanue pasnmena «Agaredpa» Qopmupyer 3HaHHUS O MaTEMaTHYECKOM  SI3BIKE,
HEO0OXOIUMBbIE JIJIsl pEelICHUsI MaTEMAaTUYECKUX 3a/a4, 3a7a4 U3 CMEXHBIX JTUCLIUIUIMH, a TaKkKe
NpakTUYeCKUX 3ajad. M3ydeHue wmartepuana CHocOOCTBYET (POPMUPOBAHUIO Yy YydalllMXCs
MaTeMaTHYECKOrO anmnapara peleHus 3a/1a4 ¢ MOMOIIbI0 YPaBHEHUM, CUCTEM YPABHEHUN U
HEpaBEHCTB. Marepuan JaHHOTO pasjefia TPEJCTaBlIeH B AacCleKTe, CIOCOOCTBYIOIIEM
(OpPMHUPOBAHUIO Y YUYAIIUXCS YMEHUS TOJb30BaThCsl anroputMamMu. CyllecTBEeHHasl pojib Mpu
3TOM OTBOJMTCSl PA3BUTUIO AJITOPUTMHUYECKOTO MBIIUIEHUS — BaXHOM COCTABIISIONICH
MHTEJUICKTYaJIbHOTO PA3BUTHS YETTOBEKA.

Conepxanue pasznena «UucI0BbIe MHOMXKECTBA» HAIEJIECHO HAa MAaTEMaTUYECKOE pPa3BUTHE
ydamuxcsi, GOpMUPOBAHUE Y HUX YMEHHSI TOYHO, C3KAaTO U SICHO M3JIaraTh MBICIU B YCTHOW U
NMUCbMEHHOM peun. Marepuan pasjena pa3BUBACT IMOHITHE O YHUCIE, KOTOPOE CBS3aHO C
W3yYECHUEM JEHCTBUTEIIBHBIX YHUCEN.

ens conmepxkanusa pasnena « OYHKIUW»- MOJIYYECHUE IMIKOJIbHUKAMU KOHKPETHBIX 3HAHUU O
GYyHKIMM KaK BaXHEHIIEH MaTeMaTHuuecKol MOJIeu JUIsl OMHCAaHUS W HCCIEIOBaHUS
MPOIIECCOB U SIBIIGHUN OKpykaromiero mupa. COOTBETCTBYIOIIMNA MaTepuai CIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHUS M TBOPYECKUX CIIOCOOHOCTEH YYalIuxcsl, YMEHHUIO HCIOIb30BaTh
Pa3JIMYHBIC SA3BIKU MAaTEMATHUKH (CIIOBECHBIN, CHMBOJINYCCKHM, TpaduaecKuii ).

Conepxanue pazaena « JJIeMeHThl NPUKJIAJTHOH MATeMaTHKW» PACKpPBIBACT NMPUKIIATHOE U
MPAKTUYECKOE 3HAYECHHE MATEeMaTUKU B COBPEMEHHOM Mupe. Marepuan IaHHOTO pasielia
CrocOOCTBYET (POPMUPOBAHUIO YMEHHS MPEACTABIATh M AHAJTU3UPOBATH  PA3IUYHYIO
nH(popMaIuio, MOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa peaibHbIX 3aBUCUMOCTEH.

Paznen «Adaredpa B HMCTOPHMYECKOM Pa3sBUTHW» TMpeAHa3HayeH i (OpMHUPOBAHUSA
MPEJCTAaBICHUN O MaTeMaTHUKE KaK YacTHh YeJIOBEYECKOM KYJIbTYpbI, JJIsI OOIIEro pa3BUTHUS
IIKOJILHUKOB, CO3/IaHUSI KYJIbTYPHO-UCTOPUUYECKON Cpeibl OOyUCHUSI.

Copnepxanue kypca ajaredpsl 7-9 Kiaccos

Anzebpauueckue sviparicenus

BripaxkeHne ¢ nepeMeHHbIMUA. 3HAUEHUE BBIPAKEHUS C IEPEMEHHBIMU. [[omyCcTUMBbIE 3HAYEHUS
nepeMeHHbIX. ToxaecTBo. TokaecTBeHHbIE MPeoOpa3oBaHMs aNTeOpPauvdeCKUX BBIPAKCHHM.
JlokazaTenbcTBO TOXJAeCTB. CTENEeHb € HaTypaJbHBIM I[IOKAa3aTeieM U €€ CBOMCTBA.
Onnowiensl. OHOWIEH CTaHAAPTHOTO BHUia. CTENEHb OJJHOWICHA.

MHuorousniensl. MHOrowieH craniaptaoro Buja. Crenens MHorowieHa. CioeHne, BBIYUTaHue
Y YMHOKEHUE MHOTOUJICHOB.

@opMyJIbl COKPALIEHHOTO YMHOKEHHUS: KBaJIpaT CyMMBbI U KBaJpaT Pa3HOCTHU JIBYX BbIPAXKEHUN,
MPOM3BEICHUE CYMMBI U PA3HOCTH JIBYX BhIpaKEHUW. Pa3nokeHne MHOTOUYJIEHA HA MHOKHUTEH.
Brinecenne MHOXKUTENS 3a CKOOKH. MeTo 1 TpYyIIUPOBKH.

Pa3Hocth KkBaapaToB nBYX BblpaxkeHud. CymMma U pa3HOCTb KyOOB JIBYX BBbIpKEHHII.
KBagpatHeiil TpexuneH. Kopens kBagpaTHOro tpexwieHa. CBOKWCTBAa KBaAPaTHOTO TPEXUJICHA.
Pa3znoxxeHnue kBaApaTHOroO TPEX4JICHA HA MHOKHUTEIH.



Panmonaneueie BeipakeHus. Llensie Boipaskenus. lpoOHbie BbipaxeHus. ParronanbHast Apo0Osb.
OcHOBHOE CBOMCTBO panMoHaIbHON ApoOu. CroxeHue, BbIUYUTAHHE, YMHOXKEHHE U JIeJIEHUE
panuoHaNbHBIX JIpoOel. Bo3BeneHune panuoHaIbHOW JpoOM B CTeNeHb. TOXAECTBEHHBIE
npeoOpa3zoBaHus palluOHAIBHBIX BhIpaxeHu. CTereHb ¢ 1EeIbIM IMOKa3aTeIeM U €€ CBOMCTBA.
KBagpatnbeie kopHU. AprdMeTHYECKUd KBaJpaTHBIN KOPEHb U €r0 CBOWCTBA. TOXK/1eCTBEHHbIE
npeoOpa3zoBaHus BbIpAXKEHUH, COAEpKaIlUX KBapaTHbIe KOPHHU.

Ypaenuenua

VYpaBHeHue ¢ ogHoil nepemeHHol. KopeHnp ypaBHeHus. PaBHocuibHbIE ypaBHEeHHs. CBOKCTBA
YPaBHEHHM C OJHOM NEPEMEHHOM. YPABHEHUE KAK MATEMaTHYECKas MOJENb PEATbHON
curyauuu. JlunenHoe ypaBHeHune. KBampatHoe ypaBHeHue. DopMyna KOpPHEH KBaJAPATHOTO
ypaBHeHUs. Teopema Buera. Panmonanbable ypaBHeHus. Pelienre paBHOCHIIBHBIX YPaBHEHUH,
CBOUIILMXCA K JIMHEWHBIM WJIM KBAJPAaTHBIM ypaBHEHHsM. PemieHue TEKCTOBBIX 3a1ad ¢
MOMOILBIO PallMOHATBHBIX YPABHEHHI. Y paBHEHHE C IBYMs ITIEpEMEHHBIMU. [ 'paduk ypaBHEHUs
C IByMs IepeMeHHbIMU. JIMHeHOe ypaBHEHHUE ¢ JBYMsI IEPEMEHHBIMU U €r0 rpapuk. Cuctemsl
YpaBHEHUN C JABYMs IEpeMEHHBIMU. ['paduueckuil METOJ pElIeHUs CUCTEMbl ypaBHEHUH ¢
IBYMs IIEpEMEHHBbIMU. PemeHue cucreM ypaBHEHUH METOJOM IIOJACTAHOBKU M CIIOXKEHUS.
Cucrema IByX ypaBHEHHUH € ABYyMs IEPEMEHHBIMH KaK MOJEINb PEaIbHOM CUTyallUu.
Hepasencmea

YuciioBble HEPABEHCTBA M HX CBOMCTBA. CIIO)KEHME M YMHOXXEHHE YHCIOBBIX HEPABEHCTB.
OueHuBaHue 3HauYeHUs BbIpakeHUsA. HepaBeHCTBO ¢ OAHONW mepeMeHHOW. PaBHOCWIBHBIE
HEpPAaBEHCTBA. YMCIIOBBIE NPOMEXKYTKU. JIMHEMHBIE M KBaJIpaTHBIE HEPABEHCTBA C OJHOU
nepeMeHHON. CUCTEMBI HEPABEHCTB C OJHON IEPEMEHHOM.

Yucnoewvie mnodxcecmea

MHoxecTBO U ero sneMeHThl. CrnocoObl 3afaHus MHOXecTBa. PaBHble MHOXecTBa. Ilyctoe
MHOXkeCTBO. [lommHoxkecTBO. Omnepanuu Hajg MHOXecTBamu. WimmocTpanuusi COOTHOLIECHHM
MEXIY MHOKECTBAMH C TOMOIIBIO AuarpaMm Jitsiepa. MHOkecTBa

HATypaJIbHBIX, IETBIX, PAIlMOHAIBHBIX YKCell. PalmoHanbsHOE YUCio Kak ApoOb Buaa M/n, rie
M- 1es0e YKcio, a N —HaTypaJlbHOE, U KaK OECKOHEUYHasl MepuoanYecKas JecsiTU4Has JpoOb.
[IpencraBierne 00 uUppalMoOHAIBLHOM 4HCIe. MHOXECTBO JACHCTBHUTEIBHBIX  YHCEI.
[IpencraBiieHre NEMCTBUTEIBLHOTO YHCIA B BUC OSCKOHCUHOM HETIEPUOIUYSCKON NEeCATHIHON
npobu. CpaBHEHHE NEUCTBUTEIBHBIX urcen. CBsI3b Mexxay MHOKecTBaMu N,Z,Q.

Dynxkyuu

Yucaosble pyHKIUH

OYHKIMOHAIBbHBIE 3aBUCUMOCTU MeEXIy BenuuuHamu. [lonstue QyHkuuu. @OyHKIMS Kak
MaTeMaThyeckasi MOJIeJb peanbHOoro mnponecca. O6mactb onpeaeneHuss U 00JacTh 3HaYECHUN
¢bynkunn. Cioco6sl 3a1anus QyHkuu. ['paduk QyHKIuu.

[locTpoenue rpadukoB (QyHKUMNA € MOMOUIbI0 mpeoOpazoBanuil ¢uryp. Hymu dyHkuuu.
[IpomexxyTkn 3HAKOMOCTOSIHCTBA (yHKIMHU. [IpoMekyTKH BO3pacTaHusi M MPOMEKYTKU
yobiBaHus (yHkuuu. JIuHelHas (QyHKuusA, oOpaTHas MPOMOPIMOHAIBHOCTh, KBaJpaTHUYHAs
(yukims, pyHkims y = +/x , UX cBOICTBA U rpadHKH.

YuciioBbIe MOCIE10BATEILHOCTH

[TonsiTe uymcnoBoil mocnenoBaTenbHOCTH. KoHeuHble U OECKOHEUHBIE MOCIEI0BATEIbHOCTH.
Crioco0bl 3afiaHusl MOCIEA0BATEIBHOCTU. ApUpMeTHUECKass U Te€OMETpUUYecKas MpPOTrPECCHH.
CBoiicTBa WICHOB apu(PMETHIECKON U reomMeTpuudeckoii nporpeccuii. @opmynsl o01iero uieHa
apu(pMETHIECKON M TeOMETPUYEeCKor mporpeccuii. DopMylibl CyMMbI N—TIEPBBIX YJICHOB
apudmernyeckoil u reomerpuueckor mporpeccuil. Cymma OECKOHEUHOW TeOMeTpUYEeCcKOn



nporpeccut, y kotopoi |q < 1. IIpencraBnenne GeCKOHEYHOM NEPUOAMYECKON NECATUYHOM

Apodu B BUJIE OOBIKHOBEHHOH IPOOH.

Jnemenmul NPUKIAOHOU MAMEMAMUKU

Marematudyeckoe mojenupoBanue. IIpouieHTHbie pacueTsl. DOpMylsia CIOXKHBIX MPOLIEHTOB.
[TpubnmxeHHble BbIYUCICHUS. AOCONIOTHAs M OTHOCHUTENbHAs MOrperrHOCTH. (OCHOBHBIC
mpaBuia KOMOWHATOpWKH. YacToTa W BEPOATHOCTH clydailHOro coObiTus. Kiaccmdaeckoe
omnpenesicHre BeposTHOCTU. HauanbHble cBeneHus: o cratuctuke. [IpencraBieHne JaHHBIX B
BUJe TaONMUI, KpPYroBbIX M CTOJOYATBHIX Juarpamm, TpaduxoB. CTaTUCTHYECKUE
XapaKTEPUCTUKU COBOKYIMHOCTHU JaHHBIX: CPEIHEE 3HAUCHHUE, MO/JIa, pa3Max, MeJlnaHa BEIOOPKH.
Ancebpa 6 ucmopuueckom pazeumuu

3apokeHue anreOpbl, KHUTa O BOCCTAaHOBJIICHUM W IMPOTHUBOIOCTaBIEHMHM Myxammesna alib-
Xopesmu. MUctopuss dopmupoBaHuss MareMmaruueckoro s3bika. Kak 3apoaunace wuues
KoopauHat. OTKpbITHE UppanudoHaIbHOCTU. W3 HUCTOpUM BO3HUKHOBEHMSI GOpMyN s
penieHus ypaBHeHui 3-i1 u 4-ii cteneHeil. Micropus pazsutus nousatusa Gpynkuuu. Kak
3apoauiack Teopusi BepositHocTeil. Uucna @ubonauun. 3anaya JI.[Tuzanckoro (OGubonauuun) o
kponukax. JIL.O.Maraunkuii. ILJL.UeOpimeB. H.M.JlobaueBckuiti.  B.S.ByHsikoBckuii.
A.H.KonmoropoB. ®.Buer. Il.depma. P.Jekapr. H.Tapranesa. J[.Kapmano. H.AGens.
b.ITackanse. JI.ITuzanckuii. K.I'aycc.

TeMaTn4yeckoe NVIAHUPOBAHKE YPOKOB aJIredpsl B 7 KJiacce
3 yaca B Hejeno, Bcero 102 gyaca B roj

Homep
naparpadga | Coaepxkanue y4eOHOro Mmarepuajia
Kou-Bo
4acoB
I'naga 1. JInneiiHoe ypaBHeHHE ¢ OJHOH NepeMEHHOM 14
1 Beenenue B anrebpy 2
2 JIuneliHOEe ypaBHEHHE C OJHOU IIEPEMEHHON 5
3 Pemienue 3a1a4 ¢ moMoIIbI0 YpaBHEHU I 5
[ToBTOpeHMe u cucremMaTu3anus yueOHOro Marepuasia 1
Konrponbnas padora Ne 1 1
I'naga 2. llenbie BbIpa:keHUst 50
4 ToxecTBEHHO paBHBIE BhIpakeHHs. ToxecTBa 2
5 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM 2
6 CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTelIeM 3
7 OpnHOwIEHBI 2
8 MHorouneHsl 1
9 CrnoxeHue ¥ BIYUTaHHE MHOTOWJICHOB 3
Konrtponbnas padora Ne 2 1




Homep

naparpaga | Coaepxxkanue yueOHOro MmarepuaJjia
Kou-Bo
4acoB
10 VYMHOXKEHNE OJHOYWIEHA HA MHOTOWIEH 4
11 YMHOKEHHE MHOTO4YJIEHa HA MHOTOUJICH 4
12 PasnojkeHne MHOTO4WIEHOB Ha MHOXHUTeNU. BoiHeceHune oOriero MHOXUTENS | 3
3a CKOOKHU
13 PaznoxxeHne MHOro4JI€HOB Ha MHOXKUTENIN. MeToA rpynnupoBKU 3
KonrposnbHas pabora Ne 3 1
14 [IpousBeneHue pa3HOCTH U CYMMBI IBYX BBIPAKEHUN 3
15 Pa3HocTh KBaIpaToOB ABYX BBIpAKEHU 2
16 KBagpar cyMMBI ¥ KBaipaT pa3HOCTH JBYX BBIPAKEHHUU 4
17 [IpeoOpa3oBanre MHOTOWIECHA B KBaJpaT CYMMbI HJIM PAa3HOCTH JBYX | 3
BBIPKEHUMN
Kontponbnas pabora Ne 4 1
18 CymMa 1 pa3HOCTb KyOOB JIByX BBIpa)KE€HUIl 2
19 [TprMeHeHHe pa3IUUHBIX CIIOCOOOB Pa3IokKEHUs MHOIOWIEHa Ha MHOXKUTeNn | 4
[ToBTOpenue u cucremarusanus yaeOHOro Mmarepuaia 1
Konrtponbnas pabora Ne 5 1
I'nasa 3. ®ynkuumn 12
20 Cas3u Mexy BenmnuruHamu. OyHKIMS 2
21 CriocoOb! 3a1aHUs PYHKIIUU 2
22 I'paduk pyHkunn 2
23 Jluneiinas QyHxuus, e€ rpaduk U cBOHCTBa 4
[ToBTOpeHue u cucremMaTr3anus yaeOHOro Marepuasia 1
KonTtponbsHas padota Ne 6 1
I'naga 4. Cuctembl THHEHHBIX YPABHEHUH € IByMs llepeMEeHHbIMH 19
24 VYpaBHeHUS ¢ ABYMS IEPEMEHHBIMU
25 JluneliHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk 3
26 Cucrembl ypaBHeHHH ¢ ABYMS nepeMeHHbIMU. [ paduueckuii Mmetos pemenus | 3
CHCTEMBI JIBYX JJMHEWHBIX YPaBHEHUH C ABYMS TIEPEMEHHBIMU
27 Pemienue cuctem JIMHEHHBIX YPABHEHU METO/IOM MOJICTAHOBKH 2
28 Pemenue cuctem TUHEHHBIX YPaBHEHUI METOJIOM CIIOKEHUS 3
29 Pemenue 3amay ¢ TOMOIIBIO CHCTEM JIMHEWHBIX YPaBHCHUM 4




Homep
naparpaga | Coaepxxkanue yueOHOro MmarepuaJjia
Kou-Bo
4acoB
[ToBTOpEeHHe U cucTemMaru3alys yueOHOro MaTepualia 1
KonTtponbnas pabota Ne 7 1
IloBTOpEHUWE M cUcTEeMATU3ALMS Y4eOHOr0 MaTepuaJjia 7
VYpaxHeHus 11 IOBTOPEHUS Kypea 7 Kilacca 6
HroroBast KoHTpoIbHAs paboTa 1
Uroro: 102

TemaTn4yeckoe NJIAHUPOBAHME YPOKOB ajireoOpsl B 8 Kiiacce
3 yaca B Henelo, Bcero 102 gaca B rof

Homep
naparpaga | Cogep:kanue yueOHOro MaTepuajia
Kox-Bo
4yacos
I'naga 1. PannoHanbHbIe BbIPAKEHUS 44
1 PanmonansHbie 1poou 2
2 OCHOBHOE CBOMCTBO pallMOHATILHOM ApooH 3
3 CnoxeHne W BBIUMTAHWE pAIMOHAIBHBIX JApOOEH C  OJMHAKOBHIMH | 3
3HaMEHaTeJSIMU
4 CrnoxeHue ¥ BIYUTAHUE PALMOHAIBHBIX APOOEi ¢ pa3HbIMM 3HaMeHaTeIs MU | 6
Konrponbnas padora Ne 1 1
5 YMHOXeHHE U JeJIeHHe pallMOHAJIbHBIX Jpobel. Bo3Benenue panuonansHoi | 4
JpoOH B CTETICHb
6 ToxaecTBeHHbIE TPpeoOpa30BaHMs PallMOHABHBIX BbIPAKEHUH 7
KonTposnbHnas padora Ne 2 1
7 PaBHOCUIIBHBIE ypaBHEHMs. ParmoHanbHbIe ypaBHEHUS 3
8 CreneHs C LeNbIM OTPULATEIbHBIM MOKa3aTeleM 4
9 CBolicTBa CTENEHHU C LENBIM IOKa3aTelleM 5
10 kK . 4
OyHKIMs Y =— U e€ rpaguk
X
KonTtponbHast padora Ne 3 1
I'nasa 2. KBanparnbie kopHH. [eiicTBUTeIbHBIE YN 25
11 Oynkuus y = X° 1 eé rpadux 3
12 KBanparusie kopHU. AprdmMeTnueckuii KBaapaTHbII KOPEHb 3




Homep

naparpaga | Coaepxxkanue yueOHOro MmarepuaJjia
Kou-Bo
4acoB
13 MHOKECTBO U €ro 3JIeMEHTHI 2
14 [ToamHO)ecTBO. Oneparuy HajJ MHOKECTBAMH 2
15 Yucnossie 2
MHOXECTBa
16 CoiicTBa apu()METHUECKOT0 KBaIPaTHOTO KOPHS 4
17 ToxnecTBeHHbIE TPeoOpa3OBaHUs BBIPAKEHUH, COAEp)KAIMX KBaJApaTHbIE | 5
KOpHU
18 OyHKIMA Y = IX ued rpaduk 3
KonTponbhas padota Ne 4 1
I'naga 3. KBanpaTHblie ypaBHeHHA 26
19 KBagpaTHbie ypaBHeHMs. PellieHre HEMOIHBIX KBAIPATHBIX YPAaBHEHUM 3
20 dopmyiia KOpHEH KBaIpaTHOTO YPaBHEHHS 4
21 Teopema Buera 3
KonTponbnas padorta Ne 5 1
22 KBanpatHslit TpExuiieH 3
23 Pemenne ypaBHEHMI, CBOISIIMXCS K KBAIPATHBIM YPaBHEHUSIM 5
24 ParnmonanbHbIe ypaBHEHHS KaK MaTeMaTHYECKHAE MOJEIH PEalTbHBIX CUTYyaluil | 6
KonTponbnas padorta Ne 6 1
IToBTOpeHUe U cUcTeMAaTH3AMA Y4eOHOr0 MaTepuaa 7
YnpaxaeHus 17 MOBTOPEHUs Kypca 8 Kiracca 6
KonTposbhast pabora Ne 7 1
HUroro: 102
TemaTnueckoe INTAHUPOBAHUE YPOKOB anreﬁpbl B 9 kiacce
3 yaca B Heneno, Bcero 102 gaca B roj
Homep
naparpaga | Coaep:kanue yueOHOro MaTepuasa
Koa-Bo
4acoB
I'nasa 1. HepaBenctBa 20
1 YucnoBble HEPAaBEHCTBA 3
2 OCHOBHBIE CBOMCTBA YHCIOBBIX HEPABEHCTB 2




Homep

naparpaga | Coaepxxkanue yueOHOro MmarepuaJjia
Kou-Bo
4acoB
3 CnoxeHue M YMHOXEHHE YHCIOBBIX HepaBeHCTB. OlleHHMBaHHE 3HA4YeHHA | 3
BBIPa)KEHUS
4 HepaseHnctBa ¢ o1HOM niepeMeHHOM 1
5 Pewienne HepaBeHCTB ¢ OHOM IEpEMEHHOU. YHCII0BBIE IPOMEKYTKHU 5
6 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON 5
KonTtponbnas padora Ne 1 1
I'naea 2. KBagpatuunas GpyHKIus 38
7 [ToBTOpEeHME U pacuupeHne CBEACHUN 0 PyHKITUU
8 CgoiicTBa (hyHKINU 3
9 Kak noctpouts rpaduk dynkuuu y = kf(X), ecau uzBecren rpadpuk pyHkmmu | 3
y =f(x)
10 Kak nmoctpouts rpaduku ¢pyukmii y = f(X) + b u y = f(x + @), ecnu usBecren | 4
rpaduk pynkuuu y = f(X)
11 KBanparnunas ¢pynkuus, e€ rpaduk 1 cBOiicTBa 6
KonTpoabHnas padora Ne 2 1
12 Pemienne kBasipaTHBIX HEPABEHCTB 6
13 CucreMbl ypaBHEHUH € ABYMs IEPEMEHHBIMU 6
14 Pemenue 3aga4 ¢ NOMOIIBIO CUCTEM YPABHEHHI BTOPOM CTENEHU 5
KonTtponbHnas padora Ne 3 1
I'nasa 3. dneMeHTHI NPUKJIATHOH MATEMATHKH 20
15 MaremaTHuecKkoe MOJICITHPOBAHHE 3
16 [IponieHTHBIE pacYETHI 3
17 [IpubnuxEHHBIE BBIYUCIECHUS 2
18 OcHoBHbIE TpaBUIa KOMOWHATOPUKH 3
19 YacroTa 1 BEpOATHOCTH CIIy4alfHOTO COOBITHS 2
20 Kraccudeckoe ornpeiesieHue BepOsSTHOCTH 3
21 HauanbHbIe CBEICHUS O CTATHCTHKE 3
KonTponbnas padora Ne 4 1
I'nasa 4. YucnoBbie NOCIEA0BATEILHOCTH 17
22 YucIioBbBIE ITOCIEN0BATEIBHOCTH
23 Apudmerraeckast mporpeccust 4




Homep

naparpaga | Coaepxxkanue yueOHOro MmarepuaJjia
Kou-Bo
4acoB
24 CyMMa N epBBIX WICHOB apu(PMETHIECKOM MPOTPecCUuu 3
25 ['eomeTpuyeckas nporpeccus 3
26 CyMMa N IepBBIX WICHOB T€OMETPUUECKON MPOTPECCUH 2
27 CymMa 6eCKOHEUHOM T€OMETPHUUECKOM MPOrpeccrH, y KoTopoii | g | <1 2
Kontposbnas padota Ne 5 1
IloBTOpEHME M cUcTEeMATHU3ALMS Y4eOHOr0 MaTepuaJjia 7
YnpaxxHeHus 115 TIOBTOPEHUs Kypca 9 Kitacca 6
KonTpomnbnas padora Ne 6 1




